

C19J CH&]^EJ^^o|^(KR) 

(12) ^:iH^^§s(A) 




(51) Int. CI. 
HOI L 21/027 


(11) Sims. 

(43) SJB^XF 


^2002-0027803 
2002^04115^ 


(21) tae?2 

(22) lai'TJ 


10-2000-0058482 
2000^ log 05g 




(71) gsei 

(72) 1^7J 


442-803 

371 DH&hSg 416 
S16-020 

^^^i^5!AlCHc^7[Hs^s^9o-36 




(74) DIEia 


442-470 

S 71 £4^3 Al ^^73 €§§MO^IIFM622§402£ 




(77)^AJg:? 


OJO 




(54) ^^S 







eHEa Saei Ara SSM AHEI^ DF>:3(mask)M THAIIKIK S m SFSS ^S«^ 7l5]!f. 715 ^ SSS S 7t 

mm atrss ijh«eioi & *ani sishs a^^sj *^su^§§ s%m^ ohiai asm 



SitlAI 

Egg 2f9«r 

S IS SEH2I HhEffl gflSI DhiHl ^SSh7| ?|S|A| fflefSj^g EAItT 13E0ID. 

E 2^ n[±as Omt^ A^S SSOfl EISII SOIS Igl OIIU^(exposure energy) m^2.S. UEM 

E 3S S ^^S2] xm^AIOlKHl 2|t.e uhEiai §*|£| AhS SSOil OISEI= QhiliHS M^ti7\ mM T^mS-S. EA|*MSEOIQ. 

E 4= a ^^2J Jail^AIOOM 2|tf SfEjai S*|2| DI-^iHl 0l§t^ Al-S SSIHl £|oll gOtS USS inlf (HIU;^ 591 U£f 
a 3ffl=0|Q. 

E 5^ e ;^2tiA|0g0|| Slt.^ e.^£»| §X|2| MS SSOl OISEI^ 0^:638 ^«|A| THBfSios SSEOICf. 

E 6 LH^ E 19^ B ^AIDHSOU ;>«4EI& SSm flSSPI flilAI EA|«.^ nEHHfiOIQ. 

<E3S| ?fi !?SOil CHtf Z.«ftH «a > 

100; ^S-y 715,000200; n@, 

300; 7^Koo.39); :^SIOI>^ t^(space slit). 



gsoi 7i# s n Moisj saiTi^ 

a ohg o H^£JJ g^Qj 21 og, §51, Af3 ggOl AhgEl= OfiHOil mt 2101 Q. 



t ^■SWl U[±a°l aOIO^S(las; out) ^^01 ffShEia an. 0|S1*f aF>:32| aOIOhS ^«(HI 2|t^ SfsfSj OliaCH, SDKco 
ma) 5= EgE(proximity) §2^&g ^5H)1I 2|§||Ai 2iOi>M W^SOI 2iQ. 

E 12 SEH21 e^EJfl &*|2i Dti31 TH^fSjoS E 2£ SEH2J a^£3a| §sj2| DtiHl Olltf AfS SgOfl 2|SB gOjg 

lg§ S£E|X|:6M OflUXKexposure energy) UEKjlQ. 

E iiHiAi EAis m. ^s.n gasi n\±3^ §s*f 7i??(io) m esoiofsi ciFa nas ig(20) si siitfa. 

Ola^t.^ □^^i30^l SItf SSaT^^irE IgSl k^ OllUJq S9\ ^<ms ^AKsimulation)S MSI E MMStl m 2011 4^ SQ. E 2011 E 
Ali! U[^a°i SIOIO^ ^ 3^2 1^01 SEBfi^q^M 1@£S SAd 01. U1QI3 gOI g'iSmS SlMi AlAlttO. 01S1«^ 
SSEflXI^M IgOIAlSI U1CH3 ni^l 301^301 SIDim 

Oil 9\iiM E= Oiatf Bias S^l Mfet^7l 9158 Al, Dh^30il ^«EIS ffl@(20)°| oiS 9I«011 iTSf dKscattering ba 

r)l E^ i8e(20)2J EAia ^91011 /ifla=(seiif) SS ^stS^= fe^ SOI AIEEIJI SQ. 3aU, OlEHtf g^asg 

(Mil 101. aoiohsi ni ai. zfzfsi ?m nae(20) nm UEm= e^rt s^jsioi sjsj 3:7ie jiig(20)i sisiai ggsj 

^OiOHHIf. ^, Sr^S 4:^0IU Tflif HISOI fi^aCK Et.f, EfS! S :!:10l:l:(line & space) ie3[ ^1 IB 3717^ DH? DIAIIth 2 

?(ni= ^7it.H dm &s a^^f 9ll^ AiiEi5 E^ dn mntm 4^ 2ia. 

s i^soi oi^iixjsh= mt. ras sioiai ift^ai i^on sin mesj xbs^oi 7ashEi= 3ii ^ 2^= s^e 
ai s*i2i Ara s§i 9it[ □^:t3t wssi^ ce aa. 

gS3 S ^S 

iiFJai ^S5h:?i ^itf h ^^^j ^ shsg. egs^ a^^,! :7|5 a^qj ^^tj g jjifsf agon mn 

oiffli. «#dh= ^71 ragjif :i;=^tm mnm 4 a^oi. chsf lo™ lhxi loonmsi *i ?n 4 m Etf. ^r^i 04=21 mm 

§H 4V£2.KI11 CHCF aSffi LHPq 2;<in SE QMEITfl UHXIB 4 SiQ. 

^7121 7i#sj jifxiii m B srssi as shss. ^str 7i&j!^. 7ib ^oii ^tirs^ ni@. s ^hir^^ nsoii s 

0\?\M. ±mO\M EfeiS ^71 4=5!s^7il HHSl 4 213. 01^ lOnn IHAI 100™.°! ^# 7H 4 SO. ^71 Q4=2\ 

01:^ gSlS ^£ZKHI CHeFaS/KDi LH^ 2ai §E Ol^EITl HH»S 4 SIO. 

B vstHi nks^. m m tim mM mm %m m mm 7i«\sit sis 'Stiv 4 siq. 

Om. g¥ E31 ifiSfOl g ^'S2| ^AIOJM mt\ gSt-HIF. 3eiU. B ^^21 ^'AlWlls [fla «EHS 4= 

B a^21 g917h OhfflOllAl ^t8^= ^AlOliaS m tf§EI017a= 2l£S SB^IEIOITJAIS 2.fSD. B i^S21 ^AlOlllS &a?ll(HlAl 1 
3512! ?a^l 7hS WHITii B ^1 &3*f711 ^S8h71 91«|A1 ISEIOIXI^ ^lOlD. EKfAI, ES011A12I Si2| S6f SS MQS 
»th gSl 2f5o^7l ?1S8A| IhgEIOiS 310ID1. E3 fe^MAl S^t^ ^SS lAlS fii^ g^t^fiil 2|D|*H:f. E*f, OlS ^\ QB 

Hf E^ uhEiii :Jie2j -^^THi siCfEni 7ixBEi= 2^011. ^71 oiB 9fs ^71 Ds E= s.^Ea 7ii&i)ii 2!S! mmm Enw 4 an. 
E^. n mm «i32i etoi jhweioii 4 aa. 

oisK B g'st E21 eis8f^ ?is<oi ^Aioni 101 ^Aiis^Ti ssm 

E 32 B 1^21 flli^AlOflOil 2Jt[etEa SS2I AfS SSOfl 0ISE1= ah>:31 JHSfSjog UERHIl. E 4^ B ^^21 jgH^AlMM 2| 
:?JI1S!£S. B ^^21 ll^AlO||(Hi 21«^Dh^3S ?St^ 715(100), 011301, ^'S 71B(100) m a010«l CKI««S *hS5M@(20 

0)1 jEtJtfo. oia*f ii@(2oo)2 i+a ai(Cr,0j)5t S2f ^2 lis m&m 4= aa. 

E*^, OlEltr ?S*f 715(100) ^011^ DF>;a2| m ^aUfi ^1S^& Q42I aSUKshleldlng bar:300)7h Oiatt »#dKOT) 

= 4^7i*e is(2oo)]!j ifffli ^si 4 aQ. ^. oiei*f xisdKaoo)^ ^nr^^ nii@(2oo)i oi?^ i+a 31 sisF irs »a 11s 

01^017301, ig(200)01 HBEiai U] IBEiaElOl 3 ^Bll Oil 4= aCK 

Ol^^t^ 5^HK300)^ J^Sf l!@(200)CHI 3*^^ gtf£S HHaSQ. 0)11 101. *Hf9f nBS(200)01 &2!(line) «EHS HTll ffli. 
^cHmK300)= Si°l «B121 S^^^iiH§(a]0)2J SaOll JItKIES ^gsmg(200)2| SSIOI ^^D. OIU, SJSdK300)^ 7^§eHBg 

(mm ^^tm iihxiej= 201 d^^^^!stD. 

tjs, *«dKaio)i2i cHSf lOm uiTa loonm gEg 4= aa. oiiia, *nfHK3oo)is s^s[ ^^i 7we§ ^gi 4 aa. es^. 
»sdK3oo)is §g ooacH. o.sm mj\ 2jm SES oi^EiEs HHxii 4 aa. 



SOD 21£S ^373 2iCf. Ol^^t^ Iftt^! ^gs ag 2:2Kproximity effect) §Ofl °|t|) 4 21D. 2S S2f^ 1@12| 49 5 
301 91x1011 0^ ^EiH^ L-D Oil fOI. UICHS Hg, Um. £^ ^OIM IE] iggClogic gate poly pattern)]!^ 

^s. igioj 30011. Ig 2£ 35|(open region)2) ^lU g£ ^Id SiUM g'^«^J3 ^373 S(Q. 

□au, E 3011 fiAfs tim &01 H 1^321 ii^Aicmoj 2\t^ *nndK3oo)^ nBS(2oo)aofl Q4 ^*rEioi, fm^' niig(2oo)2i ? 

e SSfi EIEI a^?^ ^l^S m 001 tOI, »&bK300)ls ii||g(200)2| fl^ ^M(201)2J g£ ^^ ^ 

mm s.^ §E ¥g(20l)]l^ ^gcas) ziei 591 &3 *k)ii ^ws 4 aa. oioo \m. *K)i 

Oiatl »^K300)12) Eag in*|(pifch) ^thOi) [&g IS mtlSSJ MSI afetmt. Oh^H t'^i ^ ?2Ht SiS:A|9|2 £2(dose) 

00 OH iHEia sg t^i tf^Aii 4 2iQ. oloil ofef, QiAfl ME oKik ^, um m u\^3. ^ m ^ana 

12J 3^E(uniformity)l Jan's- 4 Sill. 5gOI)A12J Dl-Sdocus margin)! MIW ^ SQ. 

OIBft.^ ^'tt> 7^K300)1 ESit.^ DF^BS OISSKH SO|X|= Igg. A^g S$l £ 401 EAI3 Um b:^ 

onuAi ^$1 ^Ate UEfy 4^ m E 3S. E uiav m. aim ins^ oflu;q S9i u&lhs a£Oi. 

01^ saf §2F irs mm sit.^ mg mm s ^21 ^i^aidiioii sit.^ nmnm^ s.m mm 4^ Si 
MS asm 

E 5^ B ^^S2J Jll2^A|(H10il 2Jt^e.^Eal §321 KtB Sm OISEIS Q\±BW 7HSfS!£S U&yiCK 

:?SOSj£S, :Q|1^A|0||0ilA|£F^ i'BI j^it^' ]iBg(200}D|| :^KE 32| 300)2) Egj CHdOU ;^]giO|:6 g^(space slit:350)a EgjW 4 Si 
D. >ilO|:i #S(350)S Oh:i32| g ifSUl 5S*f^ SfQI. lilg(200)2| fl^lEIOI 8h^2J 7|S<100)g kgSHDI 
€SgQ. 

oiEitr ii:ioii ta(350)s i@(2oo)0ii Rnsit stf£s BH*i£!Q. Ml soi. tm^ mmmo\ stmwnB) «as « 

S3 in. :^10l^ #3(350)S Bfoj ^Q|2| jc^' EHg(200)2| gjEOOji ja^E^ 7fireMg(200)l MBI3^ €EHS EgjgQ. OKU. 

^E. ^101^ a51(350)l°| CH^ lOnm LHXI lOOnm gEg 4 2iQ. OIIIII. ^101 m?!(350)1^ =^tl 7CTE1««B 

4 E*^ ^aOI^ ta(350)lg &^Zm OliaCH. 0.5«nLH73 2fl.gES OREIE^ UHfll 4 SQ. 

ie(2oo) foil 9i3qoD [&g =s S2f ffs smsj atn a^ti w. \mM. ±mo\^ ta(350)i2i e 

as lD3(pitch) SSKNI Ig ni^S2| glFl a^KH. Dhri^H ^ ^ ?2FsS ii'^A|?|II EZ(dose)01l [ChS IlEiy S§ 

1 ^^^Alfi <^ m OI01I ma. DlJdl Slg €S1 7h^Sh7ll 8hI2 2SE(uniformity} S S9\^ DhSCfocus margin)! JaUtHIF. 

E 6S! E 19= s %^S2| ^AlWIOii 2JthS2H 9|5llAl ?Hgf5!£g EAIiHaeHilOICf. 

E 6 a E 71 &iSB. E 6S EFS! a ±mO\^ ig D^:i31 OlSoKJI ^AH 1811 iIBg2| klf OilU73 5*1 ^^31 UERH 

2 212. E 7S B 1^21 :gi2^A10il0i] 21*[ ^M0\^ ^511 ESt.^ 2?0il ^Afl lS|jA| 201A1^ k& lg2J OllUJq ^<51 
UEftijQ. E 6 31 E TOllAi !x.m IgS £= lg(open pattern)! 2jaim E 6 SI E 71 timtVS. ±mO\^ s^S Eg|t.H 3? ^ 

E 8 LH73 E 101 g-iShS. E 8 LH:SI E IGg £^g E^°! Ig. Oa?jCH. £=g ISKfloating) 71I0IM EBgl SjayBPI 91t!- iSEfi 
Ti^E ISll Qi4'££ Iieg2| k^ OilU;Q ^£1 UEfUjQ, E 8S € SrS2j ;q|2^A|0||0II 2|t.h ;^ji|0| a ^gj^h go 
Oil SOIXI^ k^ IBg2J km OIIUTa 5$i ^dl UEKHS. E 9^ ^5,' lg°^ OlSt.^ 3^012. E lOg S ^2| QI^AIOIOI 2| 
*FSUH Ea*f 3?0I «H&gQ. 

E 11 LH73 E 131 §55^. E 11 LHT] E 13= b^ aS! Ig. OliaCH, Hh«EH2J ISl JilOlM igl IBHySh?! 5£eil?3^M 1 
gl CH^£S klHBg2| kirOJUXI 591 ^<311 UEMC}. 5. USB %"S^ SI2^A|01l0il 2J«HQ4:2| ilOli #ail Ea*H 
3^011 gOlTqS k& lg2J kir OflLi^ 591 ^i!l UERHH. E 12^ l|gS.^l Olgtf 3?0|J1, E iSS = ^►S2| JQl^AIOS 

Oil 2it^ nmm Eal^ 3^011 «h&eiq. 

E 14 LHXI E 161 t!Q|21 igl CH&'££ E 14 16g a£^:^(defocus) iHE ^SSit illg21 ^2] E 

Alt^ 3i3i£ll UEKjjQ. £ 14^ ^BIOI^ dSOlU Z^tm STS 3$0ia £ 15^ ^901^ ^91 ESt^ 39. £ 16S 

X^fS £a& 3^011 30173= 3i!H£10ID. 

E 17 LHXl E 191 n^tm. E 17 mXI 19^ IDxl ^tHHI §53^ nBg2J ^2| ffSH EAltf 3EH=11 UEKSQ. E 17S ^lOj 

i laoiu fmum essw as i^oiii. e las ±mo\± isii Eat^ 3?. e i9= Esti 3?oii 3eh=i 

DID. 

E 6 mXI E 19011 EAIg nfflilOll fiA}g dHHl 2J5«, H 1^S2| ^AIOOIOH 2|t^ ±M0\± IS E= ^^^^2J ESS. U[± 

321 & ?3ni 51^' 4 aD. ^. in ?2)st£ iiiioii: #si Eat^£SAn. ««Eife ag2i e^gsj£s aju 4 a£ 
Di. mm »gHn Eam£s«i. s«Ei= flag2i id^i sgs!£s □ ^711 4 aa. oisf ^i & ^nmm s.mm 4 as 

Eg. MoJfe(resolution)2| if^l aO. 



^101^ ssoiu ^ti^ ^ uhsi m 

73^1 7^S Wfl 2|«l □ S^OIUTH^I ?h§tfOI gBijohQ. 

21 m ^mm 4 siot. nm nogs 4 ig^i si amm mhv 4 m qsoi. sssi f!£?( 

window) S @«flgl If^Aia 4 SID. 

(57) g9l 
S^t.* 1. 

715 ^ ^ss nog; s 

fe^iJi iffleoii Rmi^ HHxiaoi ^ ^ans 5§sh^ o^ei ^jsum strs^ 2t ^g£s a^ta gxisi q[ 

2. 

naea ^^tm maa^ at ^g£s efsa §*|2| nfita 

S;?^ 3. 

CHSf lOnm m 100n>2| ^1 Si ^S£S Sh£ tfESO §*l£l Dh^iH. 
^SZKHI aief 0.5/01 Ui:q S£ 0I^£|= aff «S£S §»2| D^i^a 

^71 715 ^ t!«a *«enii!; a 

4^71 3^5} igoii RnsiQ\ & ?2nt leoi x-otieioi 7151 ktsroi ess a^^sj :iiiioi:t 

smfe 211 ^a£g ^5.n sasj ohis. 

S^tf 6. 

§71 isaf HH*IH= 311 ^g£s sasi m^a. 

XIB&^OII SiOiAl. §71 :f^lO|Al Em= 

Qief lOnn LHXI 100m2| ^9 7^^^ 3<« ^il£S »^ 9^21 Oh^a 
g^S 8. 

§22.KHI fflSF aBwLHJq Z^mSE OI^EI^ 311 1S£S S^= eJES SflSJ 0^i3. 
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